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(54) SEAT BELT TIGHTENING DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To tighten/wind a seat belt after checking 
the safety in automatically starting the tightening of the seat belt by 
checking the fitting condition of the seat belt, and judging whether the 
seat belt is tightened or wound even when a specified condition is 
satisfied. 

SOLUTION: When a collision is judged, a flag register is referred to check 
whether or not a belt tightening permission flag is ON. When the belt 
tightening permission flag is OFF. a belt is not tightened, but the 
acceleration read flag is set, returning to the processing before the 
interruption. When the belt tightening permission flag is ON, a CPU 
supplies the seat belt tightening signal to a drive circuit 65 through an I/O 
interface, and a powder in a belt tightening device 20 is ignited to rapidly 
restrict an occupant to a seat Then, the acceleration read flat is set to 
OFF. returning to the processing before the interruption. The belt is 
tightened when the fitting condition of the seat belt is normal. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner s decision 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998.2003 Japan Patent Office 



* NOTICES * 



Page 1 of 1 



Japan Patent 0££lce is not responsible £or any 
damages caused by the use o£ this translation, 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the seat belt takeup which looks at the wearing state of a seat belt and is further equipped with a 
judgment means judge whether ****** of a seat belt performs winding even if it is the case where a wearing 
condition-monitoring means is the seat belt takeup which it is become tense imder a certain condition, and ** rolls 
round the seat belt which restrains the crew who sat down on the seat of vehicles, and raises crew's restraint nature, and 
supervise crew's seat belt wearing condition, and the conditions of the aforementioned regularity are fulfilled. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the seat belt takeup which the seat belt which 
restrains and takes care of the crew of vehicles on a seat is strained under a fixed condition, and aims at improvement 
in crew protection. 
[0002] 

[Description of the Prior Art] In order to protect crew from vehicles accident conventionally, the seat belt takeup which 
screws up a seat belt at the moment of a vehicles collision, and restrained crew (tonus) on the seat is proposed (for 
example, JP,49-61822,A, JP,6-35061,U). 
[0003] 

[Problem(s) to be Solved by the Invention] However, if crew has not equipped with the seat belt correctly, it will also 
be considered that tonus of an automatic seat belt brings about fault. For example, if the seat belt has started crew's 
regions of neck, damaging regions of neck will also be considered, moreover, when the possibility of a collision 
increases by the collision precognition fiinction etc., a seat belt is wound up in advance - it is - it is — it is possible to 
become it tense If crew is putting the hand into the inner pocket of a coat when such a safe mechanism is introduced, it 
is possible to bar evasion of risk of a hand being pinched by the seat belt and based on handle operation. 
[0004] Therefore, when starting tonus of a seat belt automatically, after this invention checks safety, it aims at offering 
the seat belt takeup which was made to become it tense about the seat belt. 

[0005] Moreover, when starting winding of a seat belt automatically, after this invention checks safety, it aims at 

offering the seat belt take-up motion which was made to perform winding of a seat belt. 

[0006] 

[Means for Solving the Problem] In the seat belt takeup which this invention becomes it tense under a certain condition 
about the seat belt which restrains the crew who sat down on the seat of vehicles, and ** rolls round in order to attain 
the above-mentioned purpose, and raises crew's restraint nature It has a judgment means (50a) to judge it to be a 
wearing condition-monitoring means (61) to supervise crew's seat belt wearing condition whether the wearing state of 
a seat belt is seen and ****** of a seat belt performs winding fiulher even if it is the case where the conditions of the 
above-mentioned regularity are fiilfiUed. 

[0007] When it is not desirable to restrain the case where the seat belt is not correctly fixed by considering as this 
composition, and crew, it becomes possible to avoid automatic tonus or automatic winding of a seat belt, and is in good 
order. 

[0008] Preferably, it distinguishes whether it is appropriate for the busy condition of crew's seat belt that obtain the 
image data of a taking-a-seat state with image pck-up equipment, and the analysis of this image data performs tonus or 
winding for a seat belt. By performing image data analysis, distinction, study, etc. of varioxis states are attained and it is 
in good order. 

[0009] Preferably, analysis of image data is performed by the technology of pattern recognition, such as the method of 
superposition. 

[0010] Preferably, although image pck-up equipment is formed in the vehicle indoor roof ahead of crew, it is not 

limited to this. 

[0011] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a 
drawing. 

[0012] Drawing 1 shows the situation of the vehicle interior of a room roughly. In this drawing, the seat where 12 was 
attached in the floor of the vehicle interior of a room, and 13 are the seat belt take-up motion attached in the vehicles 
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side attachment wall, and the electric retractor style (not shown) which rolls round a seat belt 1 5 by the motor is built 
in. the retractor style drive circuit where 64 operates an electric retractor style according to the instructions from 
control-section 50b, and through [ which 14 is attached in a vehicles side attachment wall, and turn up a seat belt ] ~ it 
is a member The tongue plate in which 16 inserts a seat belt, and 18 are a tongue plate and the buckle which can be 
connected. The buckle switch S which detects connection at a tongue plate and a buckle is built in the interior of a 
buckle 18. It is the takeup drive circuit which the anchor plate with which 19 holds the end of a seat belt 15, and 20 
respond to gunpowder or a gassiness tension type takeup, and 65 responds a takeup 20 to instructions from control- 
section 50b, and is operated. 13-19 are equivalent to seat belt equipment. 

[0013] 61 is small image pck-up equipment which is formed in the roof section ahead of the vehicle interior of a room 
etc. and which is constituted by the CCD element etc., in order to photo crew. The judgment section which 50a 
analyzes the photoed image data and judges the wearing state of a seat belt, the acceleration sensor to which 62 detects 
speed change of vehicles, the distance-between-two-cars sensor in which 63 measures the distance between two cars 
with front vehicles by finder styles, such as a laser radar, an ultrasonic radar, and an electromagnetic wave radar, and 
50b distinguish the existence of wearing of a seat belt with the buckle switch S. Moreover, when approach with a 
collision and front vehicles is distinguished based on the output of an acceleration sensor 62 and the distance-between- 
two-cars sensor 63 and it is normally equipped with the seat belt, drive circuit 64 ** operates 65 and sudden ** of a 
seat belt is a control section which performs loose tonus. Sudden tonus is performed by the tonus mechanism 20. Loose 
tonus is performed by the electric retractor in take-up motion 13. 

[0014] Drawin g 2 is a block diagram explaining the outline of the microcomputer system 50 which constitutes 
judgment section 50a and control-section 50b. The microcomputer system 50 is constituted by RAM52 holding 
R0M51 which memorizes a control program, control data, the data for pattern matching, etc., a program, data, various 
flag data, and image data, CPU53 which performs data processing, an input/output interface 54, the picture input 
interface 55, and data bus 56 grade. 

[0015] An input/output interface 54 is supplied to the drive circuits 64 and 65, respectively by making into a seat belt 
tonus signal or a seat belt winding signal the signal which carried out data conversion of the acceleration signal 
supplied from an acceleration sensor 62, and the distance-between-two-cars signal supplied from a distance-between- 
two-cars sensor, wrote in the predetermined area of RAM52 by DMA operation, and set up the seat beh wearing flag in 
response to the closing signal from the buckle switch S, and CPU outputted. The picture input interface 55 writes the 
frame data periodically sent from image pck-up equipment 61 in the picture data area of RAM52 by DMA operation. 
[0016] In addition, the microcomputer system 50 can be constituted by the so-called microcontroller of 1 chip 
composition. 

[0017] Dr aw ing 3 is a flow chart explaining operation of judgment section 50a. The picture input interface 55 writes 
the image data of one frame transmitted from image pck-up equipment 61 in the image-data-processing area of 
RAM50, and sets the picture incorporation flag of the flag field (flag register) of RAM52 as ON. If CPU53 performs 
the main program which is not illustrated, and supervises a flag register periodically and the writing of image data is 
known, it will perform a belt wearing state distinction routine. In the example, although the belt wearing state is 
distinguished by pattem recognition, you may depend by other methods. 

[0018] First, CPU53 performs profile extraction processing of a sample picture, and extracts profiles (configuration), 
such as the PAX's head, regions of neck, a shoulder, a thorax, an arm, the lumbar part, and a crotch. Moreover, the 
profile (configuration) of a seat belt is also extracted (S22). Next, the picture of the profile of a seat belt is normalized 
with the PAX, and it compares with the reference pattem of two or more seat belt wearing states held beforehand at 
ROM51 . And the reference pattem which the configuration pattem of a sample approximates most is distinguished 
(S24). The pattem of two or more normal fixation states and the pattem of two or more unusual fixation states, for 
example, the thing which has a belt near [ neck ] the PAX, the thing by which the arm is restrained by the belt (there is 
an arm inside a belt) are prepared at two or more reference pattems. CPU53 distinguishes whether the configuration 
pattem of a sample and the reference pattem to approximate are the safe wearing state of a seat belt (S26). 
[0019] In addition, when the image pck-up equipment 61 of a color is used, it is possible to apply the color of a seat 
belt to the conditions of pattem distinction, moreover, existence of a seat belt and a conclusion state — distinction — the 
niark (a mark, a pattem, classification by color) for making it easy is given to the belt, this mark is beforehand 
memorized in the database of ROM, and you may enable it to perform pattem matching partially It becomes possible 
by pursuing this mark to get to know the extension state of a belt. 

[0020] Pattem recognition is not restricted to the method of superposition of the profile of the above-mentioned 
picture. For example, it is good also as extracting the feature parameter which shows the feature corresponding to the 
wearing state of seat belts of directivity, such as the side of the pattem of a seat belt, and slant (lower-left - lower-right 
- falling and falling), and seat belt spreading, such as distortion, and this distinguishing **** of a belt wearing state. 
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[0021] When it distinguishes that it is safe, the belt tonus permission flag which permits belt tonus in (S26;Yes) and a 
flag register is set as ON. When safe and it distinguishes, (S26;No) and the beh tonus permission flag of a flag register 
are set as OFF (S30) * Since CPU53 finished the image processing, it sets a picture incorporation flag as OFF, enables 
write-in detection of the following image data, and returns to a main program. 

[0022] Drawin g 4 is a flow chart explaining tonus processing of a seat belt. If the acceleration signal suppUed fi-om an 
acceleration sensor 62 exceeds the threshold level of noise rejection, an input/output interface 54 will write a signal 
value in RAM52, and will set the acceleration read in flag of a flag register as ON. Moreover, an interrupt signal is 
supplied to CPU53. 

[0023] CPU53 performs interrupt processing. CPU53 is jumped to the address of a flag register, it distinguishes that 
the acceleration read in flag of a flag register is tumed on [ it ], and an acceleration signal value is read (S42). The 
acceleration (or impulse force) presumed by the signal value by performing signal processing when data processing is 
required is calculated (S44). 

[0024] It distinguishes whether acceleration (or impulse force) exceeds the reference value distinguished from a 
collision (S46). When not distinguishing firom a collision, (S46; un-coUiding) and an acceleration read in flag are set as 
OFF, and it returns to the processing before interruption. 

[0025] the time of distinguishing fi-om a coUision - (- with reference to S46; coUision) and a flag register, a beh tonus 
permission flag distinguishes whether it is ON (permission) (S48) When a belt tonus permission flag is OFF (S48; 
disapproval), without performing belt tonus, an acceleration read in flag is set as OFF, and it returns to the processing 
before interruption. 

[0026] When a belt tonus permission flag is ON (S48; permission), CPU53 supplies a seat belt tonus signal to the drive 
circuit (seat belt tonus circuit) 65 through an input/output interface 54, carries out ignition etc. to the gunpowder of the 
belt takeup 20, and restrains ttie PAX quickly on a seat (S50). Then, an acceleration read in flag is set as OFF, and it 
retums to the processing before interruption. Therefore, belt tonus is performed when the fixation state of a seat belt is 
normal. 

[0027] Drawing 5 is a flow chart explaining winding processing of a seat belt. An input/output interface 54 writes the 
value of the distance-between-two-cars signal supplied fi-om the distance-between-two-cars sensor 63 in RAM52, and 
sets the distance-between-two-cars read in flag of a flag register as ON. Moreover, an interrupt signal is supplied to 
CPU53. 

[0028] CPU53 is jumped to the address of a flag register corresponding to an interrupt signal, and performs interrupt 
processing. It distinguishes that the distance-between-two-cars read in flag of a flag register is turned on [ it ], and the 
distance signal value between predetermined field empty vehicles of RAM52 is read (S52). In addition, priority is 
given to belt tonus processing, when it is an ON state, both a distance-between-two-cars read in flag and an 
acceleration read in flag, or. The distance between two cars presumed by the signal value by performing signal 
processing when data processing is required is calculated (S54). 

[0029] The distance between two cars distinguishes whether it is below a safety distance with the fi-ont vehicles 
defined beforehand (S56). When it distinguishes fi'om a safety distance, (S56; un-approaching) and a distance- 
between-two-cars read in flag are set as OFF, and it retums to the processing before interruption. 
[0030] the time of distinguishing below a safety distance - (- with reference to S56; approach) and a flag register, a 
beh tonus permission flag distinguishes whether it is ON (permission) (S58) When a belt tonus permission flag is OFF 
(S58; disapproval), without performing belt winding, a distance-between-two-cars read in flag is set as OFF, and it 
retums to the processing before interruption. 

[0031] When a belt tonus permission flag is ON (S58; permission), CPU53 supplies a seat belt winding signal to the 
drive circuit (seat belt winding circuit) 64 through an input/output interface 54, supplies a drive power supply to the 
motor of the belt reel style in the belt take-up motion 13, winds up a belt, and restrains the PAX on a seat (S50). Then, 
a distance-between-two-cars read in flag is set as OFF, and it retums to the processing before interruption. Therefore, 
when the fixation state of a seat belt is normal, seed belt winding is performed. 
[0032] 

[Effect of the Invention] As explained above, in the seat belt takeup of this invention, the wearing state of crew's seat 
belt is distinguished and it is desirable on tonus [ of a seat belt ], or protection [ which is crew since it carries out by 
rolling round ] safe. 
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